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Population Trends Among Iowa's Amphibians and Reptiles1 
JAMES L. CHRISTIANSEN 
Department of Biology, Drake University, Des Moines, Iowa 50311 
Sampling conducted from 1970 to 1980 indicates that ranges of about 69% of the species and subspecies of amphibians and reptiles found in 
the state are receeding. Of Iowa's 76 forms, 15% are considered in dangerof extinction in the state, 22% threatened with ultimate extinction if 
corrective action is not taken, and 32% are declining. Only 8% have shown improvement in recent years and the remaining 22% appears 
relatively stable. Further studies are needed to precisely determine the status of each form and outline protective strategies. 
INDEX DESCRIPTORS: Amphibians, Reptiles, Herpetology, Extinction, Population Trends, Iowa Fauna. 
Interest in Iowa's amphibians and reptiles seemingly began in the 
middle and late 1800's when collections from the state were deposited 
in the U.S. National Museum by B.F. Odell (in 1855 from eastern 
Iowa), C. Aldrich (in 1878 from central Iowa), D.S. Sheldon (in 1880 
from eastern Iowa), and R.E. Call (in 1887 from central Iowa). Since 
1900, specimens collected in Iowa have been added to research collec-
tions throughout the country. The only published statewide work on 
Iowa's herpetofauna was a report by Guthrie ( 1926) on the snakes of 
Iowa, although this did not provide details of distribution. The greatest 
single contribution to knowledge of the state's amphibians and reptiles 
was provided by the extensive collections made by Dr. Reeve Bailey 
from 1939 through 1946. Most of these collections are deposited in the 
Iowa State University research collection and the University of Michi-
gan Museum of Zoology. Bailey also published 7 papers dealing with 
the amphibians and reptiles of Iowa and has contributed to a compre-
hensive work on this subject now in preparation. The largest collection 
of amphibians and reptiles from Iowa is now the Drake University 
Research Collection with approximately 3,000 specimens. 
Today Iowa is known to have 76 amphibian and reptile species and 
subspecies including 23 amphibians (18 frogs and toads, and 5 sala-
manders) and 53 reptiles (14 turtles, 6 lizards, and 33 snakes). There 
are 4 families of frogs represented in Iowa, 3 of salamanders, 4 of 
turtles, 3 of lizards, and 2 of snakes. Those amphibian and reptilian 
species considered threatened or endangered in Iowa are summarized 
by Roosa (1977) and Christiansen and Burken (1978). 
Iowa's amphibians and reptiles, as verified by collections made since 
the year 1900, are listed in Table I. Suspected occurrences that have not 
been verified are not listed and forms believed to have been introduced 
but not to have established breeding populations are also excluded. 
Subspecies are identified whenever the species is polytypic. 
INDICATED POPULATION TRENDS 
Substantial changes in abundance of amphibians and reptiles are 
implied by checks of localities where specimens were taken in past 
years. Amphibians and reptiles taken in collections throughout Iowa 
and deposited in museums imply that many species have suffered 
drastic declines and only a few have increased. In instances not verified 
by sampling records, alteration and destruction of critical habitat have 
implied a decline in numbers. The suggested population trend of each 
Iowa species is given in Table I. 
In making the judgments shown in Table I an attempt was made to be 
as conservative as possible. For example, the toads are shown as 
1Based on a contribution to the symposium "Perspectives on Iowa's declining 
flora and fauna'' held at the 92nd session of the Iowa Academy of Science, 18 
April, 1980. 
unchanged even though possibly 60% of their habitat has been con-
verted from forest and prairie to farmland. Their unchanged status is 
because breeding populations are surviving in roadside ditches and 
farm ponds and specimens can still be found in the disturbed areas even 
though they are undoubtedly much less abundant. It should also be 
noted that some of the rare and endangered forms have always been 
peripheral segments of populations more abundant elsewhere. Their 
listing as rare or endangered honestly reflects their status in Iowa but the 
implication that they are rapidly decreasing comes more from obvious 
loss of their required habitats than from the always sparse sampling 
records. 
Anura (Frogs and Toads) 
The frogs and toads have done better than any other of the compara-
bly sized groups of amphibians or reptiles in Iowa (Table II). Approxi-
mately 56% of them appear to be stable or increasing and I would 
conjecture that this is primarily because of the large number of "r" 
selected anuran species with high reproductive potentials. While na-
tural prairie and woodland pools have nearly disappeared, man-made 
roadside ditches and farm ponds have replaced them. Toad tadpoles 
spend much of their time in shallows where they avoid many fish, 
making even stocked ponds acceptable breeding areas. Some members 
of the leopard frog group can be found in nearly all the ponds in Iowa 
(J.T. Crawford, paper presented to 1979 meeting, Iowa Acad. Sci.). 
Bullfrogs were introduced in much of the state and, because of this and 
their fierce competitive ability, they now appear to be abundant almost 
everywhere. The spadefoot toad, although peripheral to the large 
population in the western United States, is abundant in the loess hills of 
western Iowa (Christiansen and Crawford, paper presented to 1979 
meeting, Iowa Acad. Sci.). The tree frogs, including the small chorus 
frogs and larger gray tree frogs, are suffering from draining of shallow 
prairie marshes, their primary habitat (Christiansen and Bailey, un-
publ.). Temporary woodland pools provide the breeding grounds for 
the once abundant spring peeper (Noble, 1931) and their loss has 
undoubtedly contributed to that species' decline. The toads, apparently 
maintaining their ranges in the state, were summarized by Bailey and 
Bailey (1940). 
Caudata (Salamanders) 
With one exception, salamanders have not adjusted well to the 
changes resulting from agriculture in Iowa. The exception is the tiger 
salamander, apparently more adaptable to disturbed habitats (Smith, 
196 l) and able to survive in roadside ditches and unstocked farm ponds 
with tremendous reproductive success. It is known to be an excellent 
burrower and thereby escapes summer dessication. Iowa's other sala-
manders are more closely tied to woodland habitat. Smallmouth sala-
manders are secretive and were not known in Iowa until discovered by 
Bailey (1940). The loss of woodland marshes has severely reduced 
smallmouth salamander and newt habitats (Christiansen and Burken, 
1978; Crawford, paper presented to 1980 meeting, Iowa Acad. Sci.). 
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Table 1. A List of Iowa's Amphibians and Reptiles with Suggested Kinosternidae Mud Turtle Family 
Population Trends Within Iowa. Population trends indicated Kinosternon flavescens Illinois Mud Turtle T 
by collections and other factors are as follows: I= Increas- spooneri Smith 
ing, U = Unchanged, D =Declining, T = Threatened, E = Sternotherus odoratus (Lat- Stinkpot T 
Endangered. reille) 
Emydidae Colored Turtle Family 
Scientific Name Common Name Trend 
Chrysemys picta belli Western Painted Turtle 
(Gray) 
Amphibia Pseudemys scripta elegans Red-eared Turtle T 
Anura Frogs and Toads (Wied) 
Bufonidae Toad Family Graptemys geographica (Le Map Turtle D 
Buf o americanus Holbrook 'American Toad u Sueur) 
B°UJocoinaluSsay Great Plains Toad u Graptemys pseudogeo- False Map Turtle u 
Bufo woodhousei wood- Rocky Mountain Toad u graphica pseudogeogra-
housei Girard phica Gray 
Bufo woodhousei fowleri Fowlers Toad u Graptemys pseudogeo- Ouachita Map Turtle u 
(Hinckley) graphica ouachitensis 
Pelobatidae Spadefoot Toad Family Cagle 
Scaphiopus bombifrons Plains spadefoot u Clemmys insculpta Le Wood Turtle E 
Cope Conte 
Hylidae Treefrog Family Emydoidea blandingi (Hol- Blanding's Turtle T 
Hy la crucif er crucif er Wied Northern Spring Peeper T brook) 
Hyla versicolor Le Conte Gray Treefrog (tetraploid) D Terrapene ornata ornata Ornate Box Turtle T 
Hyla chrysoscelis (Cope) Gray Treefrog (diploid) D (Agassiz) 
Acris crepitans blanchardi Blanchard's Cricket Frog u Trionychidae Softshell Turtle Family 
(Harper) Trionyx muticus muticus Le Midland Smooth Softshell u 
Pseudacris triseriata macu- Boreal Chorus Frog D Sueur 
lata (Agassiz) Trionyx spinifer hartwegi Western Spiny Softshell u 
Pseudacris triseriata tri- Western Chorus Frog D (Conant and Goin) 
seriata (Wied) Squamata; Lacertilia Lizards and Snakes 
Ranidae True Frog Family Teiidae Whiptail Lizard Family 
Rana catesbeiana Shaw Bullfrogs I Cnemidophorus sexlineatus Six-lined Racerunner D 
Rana clamitans melanota Green frog D sexlineatus (Linnaeus) 
(Rafinesque) Cnemidophorus sexlineatus Prairie Racerunner D 
Rana blairi Mecham, et. Plains Leopard Frog viridis Lowe 
al. Scincidae Skink Family 
Rana pipiellS Schreber Northern .I.eopar.cJ Frog I Eumeces f asciatus (Linna- Five-lined skink D 
Rana sphenocephala (Cope) Southern Leopard Frog u eus) 
Rana palustris Le Conte Pickerel Frog D Eumeces septentrionalis Northern Prairie Skink D 
Rana areolata circulosa Northern Crawfish Frog T septentrionalis (Baird) 
Rice Eumeces obsoletus (Baird Great Plains Skink E 
Caudata Salamanders and Girard) 
Necturidae Mudpuppy Family Anguidae Glass and Alligator Lizard Fam-
Necturus maculosus Ra- Mudpuppy E ily 
finesque Ophisaurus attenuatus Slender Glass Lizard T 
Salamandridae Newt Family attenuatus (Baird) 
Notophthalmus viridescens Central Newt E 
louisianensis (Wolter- Squamata; Serpentes 
storff) Colubridae Colubrid Snake Family 
Ambystomatidae Mole Salamander Family Natrix sipedon (Linnaeus) Northern Water Snake u 
Ambystoma laterale Hallo- Blue-spotted Salamander E Natrix erythorogaster flavi- Yellowbelly Water Snake E 
well gaster Conant 
Ambystoma texanum Smallmouth Salamander T Natrix rhombif era rhombi- Diamondback Water Snake E 
(Matthes) f era Hallowell 
Ambystoma tigrinum tigri- Eastern Tiger Salamander Regina grahami Baird and Graham's Water Snake T 
num (Green) Girard 
Thamnophis sirtalis sirtalis Eastern Garter Snake u 
Reptilia (Linnaeus) 
Testudines Turtles Thamnophis sirtalis parie- Red-sided Garter Snake u 
Chelydridae Snapping Turtle Family talis (Say) 
Chelydra serpentina serpen- Snapping Turtle Thamnophis radix radix Eastern Plains Garter Snake u 
tina Linnaeus Baird and Girard 
Macroclemys temmincki Alligator Snapping Turtle D Thamnophis radix Western Plains Garter Snake u 
{'rt~l:.t) haydeni (Kennicott) 
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Thamnophis proximus prox- Western Ribbon Snake D 
imus (Say) 
Tropidoclonion lineatum Northern Lined Snake T 
lineatum (Hallowell) 
Storeria dekayi wrightorum Midland Brown Snake D 
Trapido 
Storeria dekayi texana Texas Brown Snake D 
Trapido 
Storeria occipitomaculata Northern Redbelly Snake T 
occipitomaculota (Storer) 
Virginia valeriae elegans Western Earth Snake T 
(Kennicott) 
Carphophis amoenus ver- Western Worm Snake T 
mis (Kennicott) 
Diadophis punctatus arnyi Prairie Ringneck Snake D 
(Kennicott) 
Heterodon platyrhinos Lat- Eastern Hognose Snake D 
reille 
Heterodon nasicus nasicus Plains Hognose Snake D 
Baird and Girard 
Coluber constrictor foxi Blue Racer D 
(Baird and Girard) 
Coluber constrictor Eastern Y ellowbelly D 
flaviventris (Say) Racer 
Opheodrys vernalis Western Smooth Green T 
blanchardi Grohman Snake 
Pituophis melanoleucus Bullsnake D 
sayi (Schlegel) 
Elaphe vulpina vulpina Western Fox Snake u 
(Baird and Girard) 
Elaphe obsoleta obsoleta Black Rat Snake T 
(Say) 
Lampropeltis getulus hol- Speckled Kingsnake E 
brooki (Stejneger) 
Lampropeltis calligaster Prairie Kingsnake T 
calligaster (Harlan) 
Lampropeltis triangulum Red Milk Snake D 
syspila (Cope) 
Lampropeltis triangulum Eastern Milk Snake D 
triangulum (Lacepede) 
Crotalidae Pit Vipers 
Crotalus horridus Linnaeus Timber Rattlesnake D 
Crotalus viridis viridis Prairie Rattlesnake E 
(Rafinesque) 
Sistrurus catenatus catena- Eastern Massasauga E 
tus (Rafinesque) 
Sistrurus catenatus ter- Western Massasauga E 
geminus (Say) 
Agkistrodon contortrix Northern Copperhead E 
mokasen (Daudin) 
The blue-spotted salamander was discovered in Iowa by Menzel and 
Goellner (1976) and is only known to occur in 2 small localities. It 
appears that introduction of large predatory fish is detrimental to many 
salamander species and has been especially costly to the mudpuppy. 
Bailey (pers. comm., field notes) found them in most of Iowa's large 
rivers before 1945. Recent records are extremely sparse. 
Testudines (Turtles) 
Two turtle species have clearly profited from the advent of agricul-
ture in Iowa. Even though snapping and painted turtles occurred in 
natural prairie and woodland pools, present evidence indicates that they 
are found more in pools deep enough to retain water all year. The 
advent of farm ponds provided many more of these than occurred 
naturally and the number of farm ponds in Iowa has increased to about 
one per square mile (Natural Resource Inventory, 1977). The predatory 
fish with which they are often stocked are apparently usually unable to 
catch turtle hatchlings in the shallow water along pond edges. Slow and 
dead fish as well as almost all other pond dwelling animals provide food 
that both species consume (Ernst and Barbour, 1973; Punzo, 1975). 
Both species are now found in large numbers in almost every square 
mile of Iowa (Christiansen and Bailey, unpublished field notes). 
Map and false map turtles appear to be maintaining their populations 
in the large rivers of eastern Iowa and are considered unchanged 
although industrial and residential expansion into some nesting areas on 
the Mississippi River has probably reduced populations in some areas 
(Christiansen, unpublished data). Softshell turtle populations have 
suffered from river straightening but are still found in all rivers from 
which we have early records (Williams and Christiansen, 1981). 
Turtles dependent on shallow prairie or woodland marshes are 
declining in response to outright destruction of these habitats or their 
conversion to deeper ponds. Blanding's turtles are found now almost 
exclusively in Iowa's few remaining marshes (Christiansen and Bailey, 
unpublished field notes). Illinois mud turtles and stinkpots require a 
sandy environment in Iowa and have declined with the loss of sandy 
woodland pools (Christiansen, paper presented to 1980 meeting, Iowa 
Acad. Sci.). Iowa populations of both forms are probably relicts of 
larger populations that once covered much of the eastern part of the 
state. Similarly, red-eared turtles have declined in abundance along the 
large rivers of south-eastern Iowa (Christiansen and Burken, 1978). 
Turtles with more terrestrial habits have suffered considerably as a 
result of both habitat destruction and random collection by man. Wood 
turtles will probably be extinct in Iowa in a few more years and box 
turtles are now rare in all but a few places where they were once 
common (Christiansen and Bailey, unpublished records). The deep-
river dwelling alligator snapper has been found on the Illinois side of 
the Mississippi River (Smith, 1961) and therefore probably occurs on 
the Iowa side, although no verified Iowa records exist. It has a southern 
big river distribution and an Iowa population would be on the extreme 
northern fringe of the range. 
Lacertilia (Lizards) 
Iowa's lizard populations have probably suffered more from agricul-
ture than any other group of animals. All of the 6 forms found in the 
state are believed to be rare or declining (Roosa, 1977; Christiansen and 
Burken, 1978). Iowa's racerunners are found only in sandy habitats 
(Christiansen and Bailey, unpublished records), most of which have 
been converted to row crops. The skinks and glass lizards are woodland 
or woodland edge animals and have declined with the loss of this 
habitat. The five-lined skink and northern prairie skink remain only 
where the terrain is too rough to farm. The Great Plains skink is on the 
edge of its range in Iowa and may never have been common (Bailey, 
1943). The slender glass lizard is very secretive and is found occasion-
ally in south-eastern Iowa (Christiansen and Bailey, unpublished rec-
ords). 
Serpentes (Snakes) 
The snakes comprise the largest reptilian group in the state, with 33 
forms occurring here. None of these appears to be increasing in abun-
dance and only 6 seem to be maintaining their earlier distributional 
patterns. The latter relatively stable forms include the northern water 
snake and those garter snakes that have adapted to pond-side existence 
and balance direct attack by man with high reproductive rates. These 
include the 2 eastern garter snake subspecies and the 2 plains garter 
snake subspecies found in Iowa. Fox snakes appear to have adapted 
better than bullsnakes to barnyard environments but both are still rela-
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Table II. A summary of suggested trends in populations of Iowa's species and subspecies of amphibian and reptile. 
Endangered Threatened 
# (%) # (%) 
Anura 
(Frogs & Toads) 0 (0) 2 (11) 
Caudata 
(Salamanders) 3 (60) (20) 
Testudines 
(Turtles) (7) 5 (36) 
Lacertilia 
(Lizards) (17) (17) 
Serpentes 
(Snakes) 7 (21) 8 (24) 
Total Number 12 (15%) 17 (22%) 
tively common. 
The most severely endangered snakes include the diamondback and 
yellow-belly water snakes and the speckled kingsnake, all peripheral 
to larger populations farther south. All the venomous snakes of Iowa 
are endangered except the timber rattlesnake. The latter species has 
declined to about half its past recorded Iowa range. The massasauga is 
known now from only 4 localities, the prairie rattlesnake from only 2, 
and the copperhead from only 1. The decline in the venomous species is 
the result of a combination of habitat destruction and willful intensive 
eradication by man. 
The near elimination of the speckled kingsnake and the threatened 
status of several other harmless forms has resulted almost exclusively 
from loss of woodland and woodland prairie ecotone. Especially sensi-
tive to loss of woodland-meadow edge are the now threatened popula-
tions of worm snakes (Bailey, 1939), earth snakes (see Christiansen, 
1973), prairie kingsnakes (Bailey, 1939), lined snakes, milk snakes, 
and rat snakes. Graham's water snake, a species that feeds on crayfish, 
has declined directly with the loss of shallow marsh habitats. Ringneck 
snakes, brown snakes, milk snakes, racers, and others are surviving 
well where habitat remains but have been reduced severely as a result of 
loss of natural woodland and prairie. Like many other species, stable 
populations remain only where the terrain is too rough to cultivate. 
Today this is only extremely rocky or heavily eroded areas. 
DISCUSSION 
A summary of the status of Iowa's amphibians and reptiles is pro-
vided by Table II. While it might be argued that some secretive species 
are not sampled adequately enough to determine trends, the inescapable 
conclusion is that the majority of forms have declined severely since the 
advent of European man and that many forms are approaching extinc-
tion in the state. It is difficult to make an economic case for the salvage 
of any species that has already declined to the point of negligible impact 
on the ecosystem. This is especially true when that salvage is in conflict 
with jobs, man's food supply, or economic expansion. However, when 
one considers that fully 69% (53 of 76) oflowa 's amphibian and reptile 
Declining Unchanged Increasing Total# 
# (%) # (%) # (%) Forms 
6 (33) 7 (39) 3 (17) 18 
0 (0) 0 (0) (20) 5 
2 (14) 4 (29) 2 (14) 14 
4 (67) 0 (0) 0 (0) 6 
12 (36) 6 (18) 0 (0) 33 
24 (32%) 17 (22%) 6 (8%) 76 
species are believed to be endangered, threatened or declining, the 
number of animals involved and their environmental impact is substan-
tial. Without a clear-cut reversal in present trends it is likely that in the 
next 50-JOO years less than a third of Iowa's present amphibian and 
reptile fauna will remain. 
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